Changes in follicular development of the ovary at 105, 140 and 175 d of age were observed on 48 prepuberal Yorkshire and Hampshire gilts raised on two planes of nutrition. The follicles from the left ovary were counted and measured by histological techniques. Both the nonatretic and the atretic (more than four pyknotic bodies) antral follicles were classified into six categories according to size, and each category was expressed as percentage of the total number. The proportion of nonatretic follicles belonging to the first category (.19 to .36 mm in diameter) was higher in Hampshire than Yorkshire gilts at d 105 (65.4 vs 47.6%; P<.05), but not at d 140 and 175. The proportion of atretic follicles to the total number observed was higher in Yorkshire at d 175 than at d 140 and 105 (38.6 vs 21,9 vs 11.6%, respectively; P<.05), whereas in Hampshire, significant differences were observed only between d 140 and 105 (25.2 vs 3.9%, respectively). The low-plane regimen reduced the percentage of nonatretic follicles of the third (.63 to 1.12 ram) and fourth (1.13 to 2.00 ram) categories in Yorkshire gilts from 14.4 and 7.2% to 9.7 and 4.0%, respectively (P<.05). According to grouping, size and number of antral follicles, three morphological types of ovaries could be distinguished: honey-comb, grape-like and an intermediate class. Reanalyzing the data accounting for types resulted in radical reduction in the residual variation, hence many significant differences between the two breeds could be identified. At 140 and 175 d of age, Hampshires with honey-comb-and grape-like ovaries had greater numbers of medium and large follicles than Yorkshires (P<.001). It is concluded that the slower follicular development observed at 105 d of age in Hampshire, as compared with Yorkshire gilts, allows accumulation of greater numbers of antral follicles at 140 and 175 d for both morphological types of ovaries.
Introduction
demonstrated that ovulation can be induced in prepuberal gilts at approximately 107 d of age. However, according to Dziuk and Gehlback (1966) , regular estrous cycles cannot be expected before gilts reach 175 to 200 d of age. Follicular growth occurs during the prepuberal period as indicated by morphological (Dyck and Swierstra, 1983) and hormonal (Lutz et al., 1984) studies. In these studies it was not clear, however, whether t The authors acknowledge technical work contributed by Andrd Bouchard, Andr6 Belleau and Louise Boisvert. Contribution No. 160. a Present address: Dept. of Anita. Sci., Laval Univ., Ste-Foy, Quebec, GIK 7P4.
Received September 20, 1984 . Accepted June 7, 1985 follicular growth observed in 140-and 170-dold gilts, resulted from a change in the rate of atresia or growth of follicles. Neither was it evident if the advance of age at puberty, observed in some studies after feeding highenergy diets, was caused by a decreased rate of atresia of ovarian follicles. A comprehension of the regulation of ovarian follicular growth during the prepuberal period would clarify the problem. It may also explain the differences in follicular populations observed between breeds. For example, it has been reported that secondary follicles were more numerous in Yorkshire than Poland China gilts at 42 d of age, but not at birth (Bhalla et al., 1969) . The purpose of the present study was to characterize the follicular development in prepuberal gilts of two breeds with different rates of postweaning growth (Fahmy and Hohmann, 1977) feeding regimens. During the microscopic analysis of the ovaries it became evident that different morphological types could be identified. A description of these types was presented and the data were reanalyzed, taking into consideration these types.
Materials and Methods
Four Hampshire and Yorkshire gilts from each of 14-litters born in July 1982 were used in the experiment (table 1) . The gilts were transferred to the Research Station just after weaning (28 d) and were housed in a temperature-controlled piggery. They were fed free choice a commercially prepared pig grower diet (16.5% protein). After an adaptation period of 32 d, the gilts were assigned to two feeding regimens until slaughter at 105,140 or 175 d of age. The fast-growth group was fed ad libitum a grower diet containing 16% crude protein, whereas the medium-growth group was restricted to 70% of the amount consumed by the former group, of a diet containing 30% more protein (i.e., 22.8%). Therefore, the two groups should have received the same amount of protein, with the high-gain group receiving 30% more energy.
Data on 48 of the 56 gilts that started the experiment were analyzed. Eight gilts from two litters were assigned at the beginning to replace those that had to be removed because of mortality or injuries. Two gilts were replaced: one was an intersex and the other one had one uterine horn missing.
The gilts were slaughtered and their ovaries were removed and trimmed free from the mesovarium. The left ovary was fixed in BouinHollande's solution, serially sectioned at 10/~m thickness, then all sections were mounted, stained with hematoxylin and observed under a light microscope. All the antral follicles were counted, measured and classified as either atretic or nonatretic. A follicle was classified atretic when more than four pyknotic bodies were observed on the border, or among the granulosa cells of that section. All measurements were made from the section containing the nucleolus. The area of each follicle at basement membrane was measured by tracing, using an electronic planimeter through a drawing tube fixed to the microscope. The area of all antral follicles was expressed in/~m 2 and transformed into logarithms because the follicular population curves are considered to be exponential (Cahill , 1979) . The area of the follicle was assumed to be circular and the diameter was calculated and expressed in /~m. Antrum formation was calculated according to the criteria described by Mariana and N'Guyen (1973) . Atretic and nonatretic antral follicles were grouped according to the following six diameter classes: 1, .19 to .36 mm; 2, .37 to .62 ram; 3, .63 to 1.12 m m ; 4 , 1.13 to 2.00 ram; 5, 2.01 to 3.56 mm and 6, 3.57 to 5.70 mm. The number of follicles in each class was expressed as a percentage of the total follicles present in an ovary. Based upon the morphological distribution of the follicles observed in the cross-sections, ovaries were classified into three types: honeycomb-type was characterized by the presence of numerous small follicles (.19 to 1.5 mm) in the stroma. In this type, large follicles also were embedded in the stroma (figure 1, B and D).
Grape-type ovaries had only a few small follicles in the stroma. In contrast to honey-comb-type, when large follicles were present, they were near the ovarian surface (figure 1, A and C). Ovaries that did not conform to either of these two distinct types were classified as intermediate.
Statistical Analysis. The factors included in the statistical model to evaluate the dynamics of follicular growth were breed, litters within breed, feeding regimen, age at slaughter and all first-and second-order interactions. The experimental design was a partially balanced incomplete block; variation due to litters contained part of the variation due to age at slaughter and its interaction with breed. These variations were found to be negligible, so splitting the litter variation was considered unnecessary. The model used to evaluate the effect of ovarian morphology on microscopic distribution of follicles included the fixed effects of morphological type of ovaries, breed, age (140 or 175 d) and all two-and three-way interactions.
Results

Distribution of Follicles 9
The total number of antral follicles, both atretic and nonatretic, per ovary ranged from 37 in a Yorkshire gilt, to 1,893 in a Hampshire gilt at 105 d. The averages for the different groups are presented in table 2. None of the factors studied, i.e., breed, feeding regimen or age, had a significant effect ,~ on this characteristic 9 The proportions of atretic and nonatretic follicles to the total 6 ovarian follicular population were significantly influenced by breed and age (table 2) 
Discussion
In two breeds of gilts with different rates of sexual maturity (Fahmy and Holtmann, 1977) , two planes of nutrition could induce changes in body weight that may result in changes in follicular development. The faster-growing gilts of the slow-maturing breed would be comparable in follicular growth to the slower-growing gilts of a fast-maturing breed, and this may reduce individual variations in follicular populations. Because these feeding regimens were imposed for different durations in the present study, it was expected that by following follicular development it would be possible to determine how long the feeding treatment should be maintained before such ovarian differentiation could occur. In Hampshires, a late-maturing breed, changing the feeding regimen for different periods failed to modify follicular development. In Yorkshires, a relatively early-maturing breed, follicular development decreased in the slower-growing gilts. Whether such gilts would have reached puberty later than faster-growing gilts could not be established in the present study, but results from other studies (Robertson et al., 1951; Haines et al., 1959; Zimmerman et al., 1960; Etienne et al., 1983) indicate that gilts fed a restricted diet reach puberty later than those fed on a higher plane. Therefore, it seems that one of the limiting factors in the attainment of puberty would be breed dependence on the development of medium-size follicles. This may explain why age at puberty could not be modified by the levels of nutrition (Self et al., 1955; Cunningham et al., 1974; Friend, 1977) .
Quantitative variations in follicular development were observed in the two breeds in the present study. As expected, Hampshire gilts had slower follicular development because 66% of the total number of antral follicles observed at 105 d of age were in size class 1, compared with 48% in Yorkshires. Also, in Yorkshires, the rate of atresia of antral follicles increased steadily to 175 d, in contrast with the Hampshire gilts in which atresia plateaued at 140 d. Because the percentage of small-size classes of nonatretic antral follicles was maintained at similar levels in the two breeds at 140 and 175 d of age, it seems that a reduction in follicular development occurs after d 140 in Hampshires. Such differences in follicular development had been previously observed in breeds with different ovulation rates. Bhalla et al. (1969) demonstrated that the number of secondary follicles measured at 42 d of age was greater in Yorkshire gilts, which have a higher ovulation rate than that of Poland Chinas.
The high variation in the number of follicles observed among gilts within a breed decreased markedly when the grouping was made on the basis of the morphology of the ovaries. The approximate number of gilts with ovaries classified as grape-, intermediate or honey-combtype was similar in both breeds, yet there was great variation in the number of follicles in each type. Therefore, pooling gilts on the basis of their genetic sources, while ignoring their ovarian morphological types, decreased the chances of detecting statistical differences. In the present study, breed differences in foUicular development were detected when the types of morphological ovaries were considered. Follicular development was greater in Hampshire than Yorkshire gilts at 140 and 175 d of age. However, the difference was dependent on both the size class of follicles and ovary type. Honey-comb-and grape-type ovaries of Hampshires had a greater number of mediumand large-size classes of nonatretic and atretic follicles, respectively, than Yorkshires with any of the two types of ovaries. The results of the present study indicate that grouping gilts of a breed according to the morphology of their ovaries may be necessary before comparing reproductive responses to treatments. The grape-type ovaries were first observed in 140-dold gilts. The main difference between the morphological types of ovaries was that grapetype ovaries maintained follicular growth by distributing their antral follicles equally in the 
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different size classes, including those of class 6, wheras honey-comb-type ovaries accumulated their follicles in class 3. The presence of large follicles observed in grape-type ovaries may be responsible, by their inhibitory action, for the small total number of follicles present in such ovaries compared with the other morphological types. Such differences in each morphological type of ovaries appeared to be influenced by breed.
The slower follicular development observed in Hampshires before morphological differentiation of the ovary could explain why the honey-comb-and grapeqike ovaries at 140 and 175 d of age had greater numbers of medium and large follicles than Yorkshires. If we assume that the average time for a follicle to pass from antrum formation (.21 mm) to becoming a large size follicle (5.70 mm) is the same in the prepuberal gilt as in the cycling ewe, then the 44.6 d reported by Cahill and Maul~on (1980) would allow accumulation of larger follicles at the expense of class 1 follicles. Yorkshire gilts with the more rapid turnover of follicles could not accumulate large follicles resulting in atretic follicles.
It is not known whether the different morphological types of ovaries represent a normal maturing process through which the ovaries develop before the gilt reaches sexual maturity. However, this may not be the reason because the percentage of gilts with ovaries of the grape or honey-comb type and the number of follicles within each type were similar at both 140 and 175 d of age.
